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(57) [fiKi] 

[B«] WSixI«af*oTfc, SiOjIlCM 

CtftfiE] WFe OTS i C 1 2 H2 jg7c{Cfe<fcC?< LP 
CVDCkO. S IJftj«J£x0ll#t2. 7K±. JFSL- 
<tt3. 0K±©WS ixi5 i^^gtS. iCWS 



co <vj •— 



4©OB : J 1 4:+fl-»ClS£TS 



•2>„ nMOS, pMOSMh7>yX^CWS*;* 
l^TWS i x H 5 i nit pM&TFMW&'f 

ISnfcy-Hi5na, 5 p aSJgj&Ti*, Ktett 
U mo s h^-^x fMeSSifftlt;:*-* 
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[§S*JI2] i^S6,S^)l7'>'fb^c!i^DDv5'>^ft 
L ZStsM&jiZ. C V D Zft o z: t lz J; D 

©^FM#1 £SS AT £ IS £ . 

IiTIi, A 7 -Wfc^ > y X ? > <i :x ? n n 5 > 
ty/g-&**X^ffl^T-^WS i x (fc/£U xS2. 
7) Tg^n5^>Wf> • S/'J-tM' H^^fiK^f & 
Si*^ 1 7i^UlS^ii3(»^-rtl^ 1 ^(ClBiEcDy- h 
®I©I^77?£<, 
[1**515] H58Bt£t![|iS±Sii:LT^)g^t;^Bi*3J; so 

ov* tcit&mmmitvom&m ^^>m^m 3 iBSc©y- 

[!S5fc5I6] H^fBTM^cDaSAfCiO. SfflB^St^^ 
Hv-U+r^ KJjg©^M^jgj£lB"ffl£ 1 0 20- 1 0 22/c 

yn^ i jgtciBttccy*- h«s«^^c*?i<, 

[IS*317] mifBi^ii^^S->U-y-'r Kmf ©^fm^ 

£. 02 feu<«N2*i o %u±^isnmm. c PTmm 
mzfto z. t tc <fc o fsttfb-r^ii*^ 6 iB«©y- hm 
«©fl£sJc?jr2u 40 

8 ] mmMmzmmy- b®i©/^--- 
>^(cfTPl»*^7fB«<z)y- hiifflisE*ii. 

[SSJRII9] RtfBy-hSJIttMOS h7>yX^ffl 

y— h«ST-*5!9*is i t^vm^m 8 <m>yn^ i 

[0 0 0 1] 

[jg§St±©fi]ffl#If] #3!0fl«MOS h7>yX^^O 



2 

*y- f-iHffi<h^-3fcgfr<&^-rnfe^$-e-> 

©[^]± i i«JS^»^'\©^^ ^ El ^>^r£ (CH8-T -So 
[0 0 0 2] 

[fi£*©t$ffl] |WJ — S«±(Cn^MOS h^>v J X^ 
(nMOS) tplMOShyyy^^ (pMOS) <h 
^StfcWMMOSh7>yX^ (CMOS) [nl 

jts:*>y<£< , ^.tct^nm^^mmit^mmitizm 
^ u isy/vr x-^ p v v ? ^y/w x u;«e> <ty •s^ 

<®LS I ©18/&gS!?<bLTj£<^t>nTt^<S>o 
[0 0 0 3] C<73CMOS|Ug§{C«. n)lZmW.±-\ZW- 
l&£nz,>b<Dfztf-C:t l Zt£< . *y^©3£:i:#iS£y^iig& 
SOI (Silicon On Insulator) L-fefccDfc 
11^ 5 0 0 nmg$0S i gttl^tfSSO I 

CMOS 0i&^W©W«&^iiII#5T&3 7 7?7 7 y 

0 o nmmmsL-emmiti,. ^.rc^v^^mmmm^ 

iT (^i^lxiOiycmSKT) LTtatiTS i 
?£t£B©J¥$;^©^#:££;£{b£tr-5<i:. M^^Z-Jl 

6 tl 3 £ i: yeJI <=> ^ tc $ *IT V ><5 o 

[0 0 0 4] iS^fflMOS h7>yX^©y 

- h«ffitC^>^Tti> (1) ^W4©MK. 

(2) ISIffl{btr^jct;bfctt*PS:©S«JfflI. cht,^ 2-3(7) 

[0 0 0 5] (1) ©^e!c«»©SKtC-3^T^ 

BJJ-r^., t»bMOS h7>-y7x^©y-ht»ffl 
ibTtl. nMOS, pMOS^lCn+f^'JyU^y 

m. &%^\tz\<n±izmm&i&m l ->vv--( vrnzmmi, 
fc^uy-f naiyffl^e.nT#7co n+ ii^u->ua> 
aiyffl(/^n«)©tt. d©^yisiaya-try;tc : b^<iH 

SfilJ 1 0 0 nmfflifTS 1 0 0 Q/Dt)* 0 , LS 

1 <Dmmit&£ummmit<Dmmt&\z, # u -> u n > 

• y— hmffi©iE^ffitritCj;^m^-©jlM^L S I ©1ft 
f^^tcMLT*l^-r^^^U^;i/<h^oT#7c:<. 

S->Uy-f K©«S^Jti, WS i x (^y^Xfy • -> 
Uit-f K) T*^),. L^fc. C©W4«^FM^W#U 

mmmz£zmmmj±vikfflwizibmm-v$>z>. 

l. ws i x flStt^Twsfttcjco, f ity- hll 
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[0006] m—iz. ws i x »«s i 02 uticarr* 
^x^m^, ^*s/7>i7ccvDTcns-jj 

T»©S i O2 W^»-r*BBI*a«HA»JC«Ix.6n* 
JSS, WS ix W4*a6T«l(iba<34-6. > 
^>il7CCVDT^a^nfcWS i x StlCffi^ 1020 
/cm3 ^CO^--^---eFiM J ?^#$nT4oO, S i 

o 2 i^ojgft^t^ts i jsH^tt^a** fs 

[0 0 0 7] JBrcmili wsiilottftWt* 
SK> K**lft^bL^"rViC<!:-e»S 0 WS i x cdJ:3 

icw^s i tjot^fiF-rss-rtt, s i^cif^nx 
amfcftftfcs i o 2 ■t*«»*sn*'siiiBttA«*D, n 

O2 JKtCcfcOWS i x »<0*B*««HI3tlS o L**U 
ws i x ■t¥aTtt«H©««*ff 5 S 
i O2 I^$tlf , «5»flE©3BV^WOx 

[0 0 0 8] £AJi©J:3tta*fcJ:0, ^7^^n> 
(0. 7-0. 8/im) HBOtftTtt, WSixIll 
fll"rfi&<, n+ .S!7pU->Ua>S(^±{CfBHLfc 
l^^^W-TpUit-f K (^>^f>'*U^F) 

n\z. Twos i 02 *t©»H«ctt«e*cto«effl^« 

[0 0 0 9] (2) »*fcfc»*Ufctt«Mfc<0 

til y-x/Ku-o««*^iaoaibT^s^» 

[00 10] CMOSC^^Tfi^bC, nMOSchp 

mo s <bw««ee vih&»»{fc-r* - 

nMOS, p MO S tl©^- MSI: fe n + S# 

U y U □ ^T^&a*0D CMOS SBTH n 

MOSipMOS4:©IBK:tt*B»ca6*«#ftL/, ^©S 
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CSHLTBMMffi (Vih) *<*»»i4-3T^5. C 
MO S -f >/\*-^ t Ltl*y- h £«JSLifc«^0>« 

» s isttpMos©? t * ji^wb < ^ «^ 

GMHilV&T) iSltl^o L^U VthWSffl 

10 [0 0 11] SO iSISiiCOMOS h^>> ? X^(CO^ 
n> • hli^tt^) n MO S (D Vth^X>/\ >7 

^yhmiz&^teo. 5-i. o vjcRSbcfc^tf* 

&mfc^**)iTm%ommzi oi7/ C m3 ^_t*> 

[0012] y-hg^o. Uml/^;H:$ 

20 <65C<t^ 1 9 94¥y>*y^7A't>VLSI 

[0 0 13] tt*B5SctCct§Vth»JfflICD*ff^^bT 
tt> St n MO S hitC n U y U 3 > 

30 «i, pMos©y-htsi:p+ i#u^U3>iw 

[0014] 1 9 9 4^y>^y^A-t>VLSIf 

?;D^-j8>g», iSS#-^2. 2i:it soiis± 

CM^nfcp+ -n + • hl(7)MOS 

yyX^^^ntl^o ^tlte, 7D>h-y-hi 
H(Cp+ £UR»J y'j3>& . y- htil:n + 

®^^*;i/SS**fflJIWUa:^6VthS:0. 3 V*#tK<fi; 

[0 0 15] 1 9 9 3^1 EDM&ill, 

^30. 2. llcte, SOlSfi±l:50%(DGe^ 
t^lSHS iGe*ffl^ty-hM*MLfcMOS 

h7>yx^^$ntt/^, 

[0 0 16] 1 9 8 5^IEDM»lil, i£)B 

#f 15. lxlOlH5/cm2 O*-^- 
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ussffl^fcCMOs^snti^. :©cmos 

Ttt, Mo S i i ity- MMtit©ffffiC7i^S 
[0 0 17] 

[fBW^ftLctafr-BKB] ***** 

ix i©ixy?>^t3j«it*, Ti«®#U->U3> 

5£T£<h, ^TXy^y^f^WOftASv;^ 

ffi*<0 LS I©*Ha*©i|l*tftlCHfl<!:a: 

oT^ft. Lfc^oT, H^<x^^>^g(c#L< 

[0019] ws i x m<oaLmm\z\tmmATfi 
tt&mtk't&ifi* ws ixi*fijfa«ttt*t)oT 

Sffiflftfclt®llft±l4a*, 
• U<«Ta**C14:*«Bmitttt>T^*. £©lflIB* 

[0 0 2 0] SUHIC, WS i x KA*#U>Un>Mta 

^$n^^chtCci:o> y- h*ft«i«)*ia*ft:*«*f * 

*fttf*»«. WS i x Wc»4»jeo)<k3K, j£BiIK**;*f 
XT&^WFe lCfi*t"SF«^****t;:ffiO&SftT 

S i02 + 2F-^S i F2 + 20 
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[0 0 2 1 ] mm\Z. TJi«0#US/'j3>*»4 % {£j£ 
tafbtCt4(5<!:A,i:«#LT^e>*r, W-# UU-f Kit© 
tt#W»:'>— hffitfi»41 0 0 nirKOKJ*©*^ (WS i 
x R50nm + 3pUy'j3>IB50nm) *443i3ck-?-2 

10 [0 0 2 2 ] fgKfC, W-tfD+K KI«»4 2JI#lifiS<t 

[0 0 2 3] ^(D^oiZ, W-tfUtM' K«f4, h 
S. L&jWoT, s i o 2 ic^t^M tttlift^ 

tt±©WH^c^»ft$txn«, ws ix***»"xry— 

[0 0 2 4] fie*(Otb»H»CJC«t-5Vthtt»©BI 

uym&m^tz.v" =lt )\> - y— hHJCMo s tco^r 

te> nM0S^itfpM0S©ft*;i'-7'O77^^ 

^*{cSM^^^;!/^chT^-^{c^D/N°>^y;;u-W 

[0 0 2 5] fiui3!<£>P + -n+ • y- h£ 

SO I 1S±(^ h^>v ? X^icPg^$tl 

^o ©aa«*««^-rs^jis*<»s. 

[0 0 2 6] ftui$£)S i G e Sffl^ty- hSffi 

[0 0 2 7 ] $ 6 fiui^COM o S i x y- htt«£^ 
H4#ftT»4, MoS i x K©jScl«S:XAy^U>yffi 

50 
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[0 0 2 8] C(D<ko\Z, »bMOS h7>vX^ 
fgWte, MOS h7>yX^f £D*«MW- H 

[0 0 2 9] 

^tSU^UTs &m C V D o £ i IC «fc o s«±tc 

a»C*ViT^©lt1RI»±l(ltKillj«*»S/U*-f Kit 
JUfcKHCtt, T i , W, Si <0g{fc«W£fc«:Rgffci» 

m&mtfzn&o 30 
[0030] *^^T?ffl^e>n^i7DD->^>^fk^ 

<ttt, >y> (S i H4 ) Sfcf4#U y7> (Si n H 

2n+2) CD7K^^T^ / >^< tfe Ifl^** (CI) 

S ixE MoS i x (^Uyr> ■ vUlM K) IK, 
T i S i x (^*>- ->U1M K) ffi£. TaS i x 

[0 0 3 1 ] «KE*HltjSlAK'>U-S--f K«Sfi!cl»t5I 
STIi, a77<^>^t> (WFe) ty^nny 40 
^> (S i C 1 2 Hz ) Srffil^&CVD 

x£2. 7£JLbiUfc»£t;:, «S10nmiS»Oii 

(x = 2. 6) T*-3Tt>y-hHEEtt-tnHifBI»t 



8 

*>> *»wtffl^6n-5ws i x i«> fie*®— 

WS i x BictO fcS i U^^TfeSo x^3. 0T*n 

[0 0 3 2 ] ±8BS5M^«SxU-y-f KK^CB^ttlM* 
/ctA^l/yX h • 7X^^lHt>iSAII 

TW*satt*iH«»cWA'rsc:t*<T#-5. 

[0 0 3 3] SSH!^JB->UU-f Kl^ffift^SAt 
S«^fcL ^MWJtii^l 0^i 0 22/cm3 co 

±E^lfi*WA**W»c-f*>jgEA7fff*>n*» 
ftfclHJHa*arr*. "T&tot, y- h««©<fc3&»l> 

:* >aA^ff o m&izte, y— h«s<oT«^<a 
*iTStr^sOT, #59i6i«Kk:^:*>ftA£fT43 

LTii^n^i/yx h • /^^—>iz^>mmz±m<D^f 
*nwft»o*B!icfiH-r*2Ry t°>y^ 

[0 0 3 4] t^5T» W»<0^««©n*«*<0»a! 

»*iRKtaa**a»Ky-h««ott<i6^ 

* ^^^SSM^WJt^ H fc J: v) j&IHE-G) 

d*«*fcttN2 i o %&m-v&z> tmrnm 
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^>y^ffl^^^h°^ K • • (rt 

a) a ^ a*4ifflcD^tt€«fflmtfAi^ 

[0 0 3 5 ] **WT»J«StL-5y- MOS 
m>Sft*«fc3&*i*jfcAI«5'UlM K©tt*Mfctt* 

r^fimm v th^^c t a «#5 o . 6 v t~tz> fz&> * * 

WttftiiaSl OI7/cm3 C0^-y-^_h^rS^^> 
u<tWST*ofc^ WS i x y— h*ffi£ffl^ft 
«, y>K-^tt!B-Ct>5 L + *;U^»fi*»aE«l 0 16/ 
cm3 <Z)*-^-HTt+»T»5 0 «^cd 

*»W«Cctn«, MOSh7>yX^(Di«tIlfg* 

[0 0 3 6] 

[flUBJ S i O2 I*©OIffJ, WS i x IKOWjjgC^ 
S i x m^(DS i « J f©«'&#**lri*Wc:#< S i O2 i 

*<Dom?£ts&-v&z>fr&* wsixi0Sio«ii 

y7>l7c(:J;^CVD^I$nfcWS i x Bl 43 
****3«ft>fi^ (1X10 l7/cm3 ) fctf), S i m 

ifc^ot, 88wa«jc<t-5s i m?<o?>#v > 

fe, S i O2 «BlC#TSe»ttfC«ftfcWS i x 

<Z)fflj£Jfcx3:2. 7R±cb-r^^i:, Tft:b*>{b^Sffe 40 
WJfl/SckOfcS i U y^fTSCtfCJ:?), H^lOn 

VDflcRttX/ty?y> <h Aft 0 * /tl/- (Cff 

[0 0 3 7] Sfc, ±I2WS i x Rlt *<Z)tt*H»** 
S i GDA> K • ^r-v y^CiS^^t^S, MOS h^> 
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HE^JfCfltlfeMOS h5>v*^*#lJ£T#5;* U y h 
Stn, dODWS i x IRK SWAT* £ 

dcDch^WS ix JfiiKffiifcKj]: 

Hi: LT^«Sft«»*5«ty:/*fctt^Rtt*{b«r»* 

fiRK-T**^ 02 *fcttN 2 £tt»tt#lC««SttT« 

[0 0 3 8] 

[0 0 3 9] iitWl 
*^M^JTi4, $l*ftS i fij£Jfcx(B«*;rr*WS i 
x JiSffllriTWV^y- KKfbfflLblcy- h«««JBjftl, 
TMOS+t/^y^^Ml, _LfBxCDfi<hy— h^b 

[0 0 4 0] ST, WSfcteoT^^Micofftonfcn 
iSiSSiC, BlfclCctOiSllnmOy-H 
ft;IK*j5K*Sii-fc 0 il^i:c©Sft^LPCV 

DgBKJKAU d CO Ji(C y^DD->7 >jMtl C V D IC 

iowsixisaiLfc. ^(D<hto«tt^«T 

[0 0 4 1] 

WF6«tS 1. 6 SCCM 

S i C 1 2 Hz »I 80-160 SCCM 

a r mm 10 0 SCCM 

#XJ± ' 4 0 P a 

mfaum 6 8 0 x: 

±fBWS i x m<DS i *lfi£itxte, S iCl2H2iSi 
Kfc£^Vvr£fbSl£*£<fca*T#*. £0!>8fc***8 0 
SCCM, 100SCCM, 120SCCM, 140S 
CCM, 16 0SCCMd:tftt5i:onT, x^ffi 
x = 2 . 6, x = 2 . 7, x = 2 . 8, x = 2 . 9, x 
= 3. 0 tmtLfZo Z<Dot>, x = 2. 7J^±<7)WS 
i x i*«*5SWoieii:* * ft* t)©T* 0 , ^"Tftfc 

[0 0 4 2] rcTDWS i x I^®l5mm2 OT^r— h® 

C0TZDB «!D»i?FA«»»«) Lfe 0 * 

fz, Jt«^fc«6, WS i x i«)Stot)l:#UyUa>i 

[0043] u^ii?s^Li4{:st, ^nb^ia 
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(%) , (MV/cm) 

Six! (^tl^nx=2. 8, x = 2. 9, x = 3. 
0) S:fflHjfc«£, H4tttt*«©#U->U3>»*ffl 
^^^LTt^o WiMClMV/cm 

A^E— HfiSS, l-5MV/cm(7)iS{:Sn, dr* — h 

ZZT\tC=E- Kil^M^M^iUTSbT 
[0 0 4 4] Sf, tfcKMC0# , J^Ur3>^^^'rgl4 

i o 2 £<Dm<DRffi&&i~&^Tmnftnm&7FisT^ 

[0 0 4 5] ClfUCfcfU #5SW<Z)WS i x BTtt, S 
1 2 H2 (B**Jt#*#<fc*££fccfcO, y—bW& 

[0046] mmm2 



ftt^cS i *Itfci£x = 3. 0©WS IxBSfflK C 

[0 0 4 7 ] £T\ EI 5 (C^^n^ct^fC, n^COS i 

&K1 (n-Sub) KKx^M? f^>aA^ct 

tf7--JK:<J;Dpi^x;i/2 (p-We 1 1) Sr»j« 
U LOCOS ffilCi 0 3 Sfflc 

U 3SK*«flSKJ;D#a l l nm©y-hifcl4 

[0 0 4 8] CfiDy-h»flsBl4©»««, SK#-r;u 

fc. 40 
[0 0 4 9] 

WFfi ffiS 1.6 S CCM 

S i C 1 2 H2 tfftffi 16 0 S C CM 

A r»« 10 0 S CCM 

#XJ£ 4 0 Pa 

SSSft 6 8 0 "C 

j£Sis#ppi 8 o & 

0 0 nmflWPaKJSfclltUfc. Z(DWS i x |5i®Si 50 
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ffitfcit x 3 . 0T*O, Tttoy-hSftl4CML 

[0 0 5 0] it^T, ±fBWS i x 15 i ±lZ. ^^ir 

Atf S i H 4 /O2 ^^ctS^X^CVD, 

S i C 1 2 H2 /N2 O^JCi:^>L PC VDlZTftvZ. 

-VFK>W (B7©«F^7, 8*#BS, ) £fl2 
fiEtSfc»^*>aAA^y- hf ft (0 7CD^5 
i aS#Rg» ) SftitSfiMfc, h««5 i a £ 

[0051] &fc, b?ss*i&^u>*x h'7x^^ 

Sf-«<hLTvn hn>R I Egfi(!:CHF3 
/Oz *ffi^T±ffi:*7-t:s/ hS i O2 R6S 

K7-fX7^>^L, H7l;SSnSJ;3a*7tyh 

[0052] *{c, mu^mmm^^ ? PSX7X7 - 

Xy?>2/g«K:«AU «-7X^CTWS ix«5 

1 -«tLTTE©*ttTI-^>yi/&. 
[0 0 5 3] 

C 1 2 Sit* 7 2 S C C M 

02 mm 8 sccm 

#Affi 0. 4 Pa 

7^^7PSA 0 7- 8 5 0 W (2. 45 GH 
z) 

RF;H7X*/W- 40 W (13. 56 MH 
z) 

sk&k o r 

^OliTIi X-/^>^&JS3e/£^S i Ox frZfeZ 

7&«s*W(ciiff l> 0 7(c^$n^><t'5(csiaig^wr 

-5>«a*S*3 0 . 2MmOy-hSS5 i aA«$tlfc 0 
[0 0 5 4] ilBO^Pir^Ttt^iiOU^X h 

• r ?7,^^m^X^y J tv bS i02§6 £WS i x d 
5 i ifcJH#:Xy9 L >£fbfctf«, S'JcD^ffiibT, 7h^7 

t7 hS i O2 I6^X 7 ^>^7UcE -11/ 

h • 7x^/»su aoftt7ty h s i 02 m 

60A c ^->^Y7^i:LTWS i x B5 i £X^> 
^ITWK dcr)^ffifCJ:n«, l/vXh'77^(0 

[0 0 5 5] $ K$nfcC^L/yX h • 

ffl^, n MO S p MO S i:» 

LT n S^FM^ch p ffl^«*t>f 3f >£AT*Tl5#«-£ 
-^(CcfcO, p ^ x ^ 4 ODSt JlgBlC ten- 
/KW>ffi«7, S iSISCDSlJfgBKtep- SCDV- 



(8) 
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[0056] #tc, m8\z^znz><£?iz. mi$<Ds \ 
02 mw^ffiitafeiVxy^Ay^jCcto. ±ey- 

H®ffi5 i aCDfMMHdlt-f K^*-;U9 SW^ML 
fee u0X7fA7^7H S ilSl (pl^x;U2£ 
t^c ) A^mfSSTfTofco £<B«, jtMMfcftfro 
T\ S i ft££ipglCJ¥£ 1 0 nmlt^S iOzKl 

hS i O2 §l/\ 0 ^->6 a*5<fctf1M K 1 ?*— ;p 

9 swfcH*nT^s&«>, i<kfia:f$n§ci(i: 
Lfc**^T, W03 <D$L$L\z&.z>tf— vmms 

[0057] bb^t, m^nt^u^x h • v*^ft 

ffll^ n MO S MS« t P MO S «S«0S^ «t 
LTniTM«|tpSl^llftH*>ftATlT4»tf 
/:» £ A K:<fcO, M©MOSh7>yX^ 

<D»riE««K:feV>T* LDD*ifiStf5V^/Fl/ 

[0 0 5 8] V-X/FK>®^7, 

te> ^-y-tu/ hS i O2 a^/t^ — >6 a<£ilJ¥£|gA£ 
fc©-(?tt&H&»* ±aay-h««5 i a{cfsj£)J£#te 

*EW4, ii«(^)7r.-;u^ c t0ffitt{b$i±^:p * 

r = rG + r i + r l 
= tg + r l 

^t, rGfcty-hSttRG ty-K«*CG©*. 

ONte^ 1 ^ *;MStfc R ch ch flF^ffiSt RparaO W T * * * 

r g =Rg x Cg 

= (Rs X (W/L) } X C. 

n = Ronx Cl 

= (Rch+Rpara) xcl 
= Rchx Cl 

cfcoT> 40 

r = {Rs X (W/L) } XCg - 

[0 0 6 5] :^T, W-#U *tM K * hCTS i 

Rs ra: 2 o Q/n^b i o Q/nn^t-rscttc^ 

8KB»«*tt»*T2««ca:a. Cin«> 5£(iv)<0^ 
*JMStSRcH<0«W* 1 / 2 itStiftLTir^. 
Lft^T, «^i!iiEWHHrfc±#fcLT**l/2 4: 50 
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* [0 0 5 9] S9tc^Stl-5J:'3«c, 2S«<£>± 

jSiCS i O2 JIPelffiJRffill l«:lft«l**fc», CltlSrA 0 

— htS5 i a(D0^$n^l^«(CBgtf=l>^^ h • 

a >XSl£J:9, fctAtf/tiJt^^^iA 1 - 1 %S 
i A 1 ^■KSr^B5*»S-&fc», Cin* 

/t^-->^u iineMiTCMos^i 

[0 0 6 0] C ±iE0±-5l:LT^SnfeCM 

[0 0 6 1 ] STJBJ11 0 0 nm©#UyU3>a W 
-#U1M FBI. iitfWS ix Bt0>'>-MSttRs ft 
J*feT5£, #*#31 0 0 Q/D, 2 0Q/D, 10Q 
/□T&<5 0 

[0 0 6 2 ] fB*tiIiP3MH t: ftRIPLT**. ft 

^IlffirH y- hJCA^ff^AoT^^y- h 

ri ttllTtSo £UKD~£ft^"r at (i) 
[0 0 6 3 ] 

• - - ( i ) 

^iftC «fc 0 TAW ftft_L£i± J: 3 ITl^PI 

teRCH>RPARA&CQT\ RPARAHJSSffiT?**. J^±<7)^ 

<hft«-r£. 5t(ii), (iii) 
[0 0 6 4] 



(ii) 



• • • (iii) 
(Rchx Cl ) • • • (iv) 

fe^o o^d, **js«7?^jGfisnfcCMostt, se* 

co h ^ >>?A^ fcJf<T«^:*9 2 «©BMts*«ftJ8jjt"C 

[0 0 6 6] SMM-g 
**Jfi«Ttt, *{SW2(?)nMOS<tpMOS^y- 

zfu-k^&ms, te&zfm i os^Li 1 3 ft#sgu^ 

T»4B«ttKiBft*l»-r*. 



(9) 
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[0 0 6 7 ] sr. msiz^n&jioiz, y-bwat 

n MO S t p MO S Of t n?ft 

■V *JMIM*<0^iKto«S€: 1 x l 0 16/ c m3 <D*—y 

i:WS i x 15 i ixi5 i <£> 

5*>. pMOSOMI^I/vX h • YX^7 1 4Tt 
ML. BtiiffltfHCfciSi (As+) (D-f :*>£A£fToT 
inSn+IOTS ixl5nHgft$tfe. CCOch^ 

OkeV, K-Xi5X10l5/cm2 (MClTl 
X 1 0 20/cm3) CD^-y-t LfCo 
[0 0 6 9] &{C> 011 iZ^^tl^XolZ. nMOS 

(B+) (B^;*>ftA£?T^T£n£:p£!<0W 
Si x l5pi:fft$tL C(Di:#co-r^>aA^fr 
tt, fc<hAtf^*>JlPiix^;i/^- 1 SkeV, K— x 
Iixi0l5/cm2 mmzlsTS X 1 0 20/ c 

[0070] m*x* mi 2\z^nz><kv\z. mm<D 

±mz*7-£y hS i O2 86**«Stfc. 

[0 0 7 1 ] ^i, K7-fX7f>^l:d:^y- 
I5na, 5 p sl(DM\&. it-f K^*— ;U9 SW<DM 

;k S i02 IS«8K1 a>^h-*- 

fee £b^> y-X/KK>fi«7, 8*J:CXy— 
ht!5na, 5 p atC^Sn^^^l^ffittfb^-fr^ 
fc*£>, ±SE<BS#£«fS^K:»AU -fltlTlOO 
X*E»02#B«*. 8 5 or, 3 0#W(&j»fflg*fT 
Iri, Bl 3l:SSnSJ:5aCMOSh7>> f X^^ 

[ 0 0 7 2 ] «lMT«^tl/:CMOS h^>vX 

^tt, n mo s t p mo s hSSOttWS^ 

^©Vihtt^mfeO. 6-0. 7Vt*oft. -« 

T^-r^>^^g)^chs^nT^^^\ ±fBcovthODfi 

^tfMTfe^o Sfc, nMOS (hpMOSOVth 
**#«Mfc£n*£££cfc(9, CMOS K^>vX*[hI& 

[0 0 7 3] tt43, **««T»43 L **;MBtt'MD-f * 
>ftArattSItt)T^S, nMOS 

tpMOSosy- htla)^««H^§^ ixio 
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2i/cm3 ©*-^-tifc»^i:il f^*;i/««^ 
[0 0 7 4] *sas«it?ttn+ ity-Hi5 

n a t p + I© hti 5 p a tSiJ* Lfc^, n + 

[0 0 7 5] ^5£ffiJ4 

*M3TWS ixi5 K*ASflfc 

10 Hfi5na, 5paSS iNKt»«Lfco *^«C«J 
(DZfU-tTs*. m 1 4&^L0 1 7 £#B3L&7^bf#BJ 

[0 0 7 6] £t\ *»«3T±iliUfc<fc5iC, WS i 
xH5 i MiMi^pS^Hnf nSAltn 
MOSWS^n+I©WSixl5n, pMOSi 
^MS^P+ ICDWS ix 15 pCfft^tm StK 
a)iffil:LPCVDSCcl:D^l©S i Nil 1 6 3 

o n moms izmmz it. £bizz<D±izm2mi 2 0 
[0077] #cic, 0^£n&^us^ h • vx^^^rr 

LT±B*7ir-,y hS i0 2 i6, fill OS iNll 
6. *5cktfn + itp+'SOTS i x l5n, 5 p £j[ig 
*F7<X7f>^lty-hll5na, 5pa£JK 
J&Lfrm. * >aA$:fTotn - IM^p- a©7 

IC, S«<7)£MtCj¥£^3 0 nm0l2(^S i NflHl 7 
tmZfol 2 0 nmCD+h-f K r> *—)VWi&m<D S i O2 

[0078] &\z. mi §\z7K^nz>3LZ)\z. jtiEtM 

W*—)Vl&J&m<DS i02i9ch^2(?)S iNil7 
t*Xyf A* ;U9 SW, 1 7 S W 
&»J5JEU ffcBtffcklcfcOW^S i02il O^MLfc 

K>««7. 8fc»J«bfc. y-hll5n 
a, 5 p a, ;B«ktfV — X/HW>(I«7, 84«cd^ 

i5na, 5pattil©S iNl/^->16a*J; 

40 ^2ws i NRctoaw K^*— ;n 7 swi:a 

fc, :(DiJ!lS^y-Mi5na, 5pa(OA s ^-x 
>y«tCff ot^Sfcft, »y— h««5 n a, Spa 

[0 0 7 9 ] ;rco^ s i o«2 ■mie»iwi i 
«3tWI1l»Ctflr^ H17tcS3nSct3ftCMOSh 
so [0 0 8 0] y-hMSna, Spa 



(10) 
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[0 0 8 1 ] J&Lk, *fEW*4«©^ljfi«t'bi:^T 

[0 0 8 2 ] fc<bAte£, ±JfiCD|l|*«|-e»a3BS»jSlAJUS/ 
DIM KldibTWS i x e^^SWI^Ufc^ ^Oftil 

tt, 7* h 'J 7^77>f 0»SSiRi±Sf Sfcftl:, fc 
^TfcA^o CMOSh5>^X^©iil8i 

nMOS^pMOS CTt^-f t >ttA0^ 

vmvfojw&m b7>zsx?&&m\zw^'cmwi>fc ™ 

tfi* *WiSOIl«i(;M$^h7>yX^(: 
[0 0 8 3 ] ccDffi, ^im > • ;u-;k »««^cco*ffl 

BR, ^f^yftAm CVDm K7^X7^>^ 

ttt^^Tfe, aiaHETiriirr**. 

[0 0 8 4] 

■j«jW)HHS*1* d iz J: 0 , «e*ttffl»T»ofcifiSiM 

$fc, f$m • JnxxsfctfUiM k«i: 

[01] *5EIB*iBfflLT«J«LfcWS ix (x = 2. 

8) h«ISttSMOS*t/t'>^^y- Nffi^ 

[02] *S691*»fflLT«J«LifcWS ix (x=2. 

9) y->tsstt-5Mos+tA5/*oy- Men 

[H3] *»W«rjHfflLT»«lyfcWS ix (x = 3. 
0) y- hil^t^MO s + t^y^0y- Mfit 

[04] Jt«<Dfc#, «<D^'JyU3>-y-Mg 50 
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^ttX h^7AT*^ 

[0 5] *^S;CMOSh7>y7^©y-hig© 
^^afflLfc^n-fe^«(C*3^T, niSillil; 

[0 6] 0 5(£>S*g±tCWS ixid:t7t7hSiO 
[0 7 ] m6<D*7ty hS i O2 IchWS i x @<h£ 

[0 8] H7©y— h««o«aHJcii--f Jl/* 

[09] 08CDS4£_tTS i 02 fflM61M&<DMtii. ^ 
>^^h-$-;l/©FlP, mU<DM$L*ft oT> CMO 

[010] *^mcmos h^>v ; x^co^— hmm 

<DWi&\zmm\st^<DZfu^7,m\Z$>^T. n M O S Wo 
Mirt(7)WS i x BtCn^M^^-r^>ffiA^fTo 
Tl^«8g^^T^S:M»Tffi0T ; ^^o 
[011] pMOS*J5E««rt©±BWS ix li:pi 

[012] 0 1 1OTS ix ■©±iC*7-fe^ hSiO 

2 §B*aiJiu&tt«*:as-r«!aw«ifffiH-c*-6. 
[013] 01 2©*«±t?y— Hmaico/^^— 

OL, S i O2 WmffiiKM07gj£. K • *-;1^cd 

MP, EiB<B«j££fToT, CMOSh7>y7^^ 

[014] ^fgHJ^CMOS h^>> ? X^(7)^- hffi® 

*«ttfpi^>Sft6»AlfcWS ix Jf(B±JcSSia>S 
i N«t*7t7 hS i O2 it*I*«iLttt«l* 

[015] 01 4CDWS i x l^\^-z>^LTy- 

S i O2 L&«»fc3Rt-«SC»WfHHT* 
[016] 0 1 5<£>fg2<7)S i NKtS i O2 JSH£Xy 

/ K IM Lfc«tt*3S-r«t*W»rB5H"e* 
[017] 016 ©IS±TS i O2 



(11) 
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1 SiSS 

2 pS^x^ 

5 i (»tt) WS i x if 

5 i a (W4WS ix hll 

5 n (n + ffi) WS i x B 

[01] 
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* 5 n a (n + 1WS i x ■ M1H 

5 p (p+ m) ws i x m 

5 p a (p+ IWS i x H#><bft£) h^ffi 

7 (nMOS0) 7-VKK>S« 

8 (p MO SCO) y-VKK>®« 

16 ^ 1 COS i NBI 

17 ^20Si Nm 

m2] 
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nMOS 
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[06] 




[0 7] 




[0 8] 
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4 5 I a 7 

nMOS 



[H9] 



9SW 6 , a 9SW 1 3 



9SW ? a 9SW 13 




108 4 5ie 8 1 0 3 710 45ie 710 



pMQS 



nMOS 
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[HI 0] 




4 3 4 
pMOS fc ^ nMOS 




[HI 2] 



5d- 
3 



n-Sub 



4 

pMOS 




p-Wel I 



nMOS 



6 

'5n 
^3 

2 



[0 14] 




pMOS 



nMOS 
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[0 13] 




pMQS w nMQS 



[015] 




pMQS ^ nMQS 



[016] 



1SSW 6a 15a 1 7SW 6a 16a 




pMQS ^ nMQS 
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[017] 
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